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(54) INTEGRATED CIRCUIT MAGNETIC MEMORY ELEMENT AND ITS MANUFACTURE 

(57) Abstract: 

PURPOSE: To provide a memory element with a magnetic memory element 
formed on a substrate. 

CONSTITUTION: A memory element 100 includes a first conductive layer 
formed in a specific pattern 18 on a substrate and a first insulation 
layer is arranged on a substrate surface and the pattern. A magnetizable 
material layer is arranged on the insulation layer and is formed in a 



pattern 102 with a specific position relationship for a lower 
patternization first conductive layer. A second insulation layer is 
arranged on the first insulation layer and the pattern of a magnetizable 
material. An opening is formed on the insulation layer and the specific 
electrical contact region of the patterninzation, first conductive layer 
at a lower side is exposed. A second conductive layer is arranged 46 so 
that it contacts the electrical contact region onto the second 
insulation layer and into the opening. The second conductive layer is 
formed in a pattern 44 with a specific position relationship regarding 
the pattern of a lower magnetizable material and the pattern of the 
first conductive layer. The pattern 18 of the first conductive layer and 
a pattern 44 of the second conductive layer demarcate at least two 
conductive coils 104, 106, and 108 that are arranged around the pattern 
102 of the magnetizable material. 
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CLAIMS 



[Claim (s)] 

[Claim 1] (a) The memory device containing at least two conductive coils 
which were formed the magnetizable member formed on the substrate, and 
on the (b) substrate, and have been arranged around a magnetizable 
member. 

[Claim 2] The memory device of claim 1 which was substantially formed on 

the substrate in parallel to said magnetizable member and which contains 

a conductive straight-line-like member further substantially. 

[Claim 3] The memory device of claim 2 by which the conductive member of 

the shape of said straight line is arranged on the outside of said coil. 

[Claim 4] The memory device of claim 2 by which the conductive member of 

the shape of said straight line is arranged inside said coil. 

[Claim 5] The memory device of claim 1 in which said magnetizable member 

has the 1st and 2nd edges. 

[Claim 6] The memory device of claim 1 whose number of said conductive 
coils is 3. 

[Claim 7] The phase which is the manufacture approach of an integrated- 
circuit memory device, and arranges the 1st layer of a conductive 
ingredient on the front face of (a) electric insulation substrate, (b) 
The phase which forms the 1st layer of a conductive ingredient in the 
1st predetermined pattern, (c) The phase which arranges the 2nd layer of 
an electric insulation ingredient on the front face of an electric 
insulation substrate, and the 1st layer of the conductive ingredient by 
which pattern formation was carried out, (d) The phase which arranges 
the 1st layer of a magnetizable ingredient on the 2nd [ of an insulating 
ingredient ] layer, (e) The phase formed in the predetermined pattern 
which has position relation about the 1st layer of the conductive 
ingredient which is in the bottom about the 1st layer of a magnetizable 
ingredient, and by which pattern formation was carried out, (f) The 
phase which arranges the 3rd layer of an electric insulation ingredient 
on the 1st layer to which pattern formation of the 2nd layer of an 
insulating ingredient and the magnetizable ingredient was carried out, 
(g) The phase of exposing the predetermined electric surface of action 
on the 1st [ of the conductive ingredient with which opening was formed 
in the layer of an insulating ingredient with the bottom, and pattern 
formation of / lower / was carried out to it ] layer, (h) The 2nd layer 
of a conductive ingredient up to the 3rd [ of an electric insulation 
ingredient ] layer, and into opening The phase arranged so that the 
electric surface of action where the 1st layer of the conductive 
ingredient with which pattern formation of [ lower ] was carried out was 
exposed may be contacted electrically, And the phase formed in the 2nd 



predetermined pattern which has position relation about the layer of the 
magnetizable ingredient with which pattern formation of [ lower ] was 
carried out in the 2nd layer of (i) conductivity ingredient, and the 1st 
layer of a conductive ingredient by which pattern formation was carried 
out is included. The approach the 1st layer of the conductive ingredient 
by which pattern formation was carried out, and the 2nd layer of a 
conductive ingredient by which pattern formation was carried out consist 
of demarcating at least two conductive coils arranged around the 
magnetizable ingredient by which pattern formation was carried out. 
[Claim 8] The phase which is the manufacture approach of an integrated- 
circuit memory device, and arranges the 1st layer of a conductive 
ingredient on the (a) substrate, (b) The phase which forms the 1st layer 
of a conductive ingredient in the 1st predetermined pattern, (c) The 
phase which arranges the 1st layer of an insulating ingredient on a 
substrate and the 1st [ of the conductive ingredient by which pattern 
formation was carried out ] layer, (d) The phase of exposing the 
electric surface of action on the 1st [ of the conductive ingredient 
with which opening was formed in the 1st layer of an insulating 
ingredient, and pattern formation of / lower / was carried out to it ] 
layer, (e) The 2nd layer of a conductive ingredient up to the 1st [ of 
an insulating ingredient ] layer, and into opening The phase arranged so 
that the electric surface of action where the 1st layer of the 
conductive ingredient with which pattern formation of [ lower ] was 
carried out was exposed may be contacted electrically, (f) The phase 
formed in the predetermined pattern which has position relation about 
the 1st layer of the conductive ingredient with which pattern formation 
of [ lower ] was carried out in the 2nd layer of a conductive ingredient, 
(g) The need of forming what has at least two loop formations of the 
count of predetermined which is the spiral coil of a conductive same 
axle ingredient substantially, and by which each coil is arranged around 
a central part and a central part is accepted. The phase which arranges 
the phase which repeats said phase (c), (d), (e), and (f), and the last 
layer of (h) electric insulation ingredient on the layer of the last of 
the conductive ingredient with electric insulation ingredient a layer 
and the bottom with the bottom by which pattern formation was carried 
out, (i) The phase which forms opening in the layer of an insulating 
ingredient with insulating ingredient last layer and last bottom so that 
it may have consistency substantially with a shaft common to a coil, (j) 
How to consist of including the phase which forms in a predetermined 
pattern the layer of the phase which forms the layer of a magnetizable 
ingredient up to the layer of the last of an insulating ingredient, and 



into opening, and a (k) magnetizable ingredient. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the memory formed on 
a substrate as some integrated circuits in more detail about an 
integrated circuit. 
[0002] 

[Description of the Prior Art] Typically, the memory device in an 
integrated circuit consists of a transistor arranged so that the 
capacitor in dynamic memory or a static memory component may be 
demarcated. Dynamic memory has the fault that refresh is frequently 
required, in order to maintain the charge of a capacitor. The 
manufacture of static memory is comparatively complicated and it 
occupies a lot of area in a substrate. 

[0003] It is well-known to offer the memory which consists of a 
ferromagnetic member according to individual and which is known as a 
magnetic core memory. A magnetic core memory does not need refresh. 
However, a magnetic core memory is late, and if it carries out from 
today' s criterion, a lot of power will be consumed. Furthermore, a 
magnetic core memory cannot be used as an integrated circuit. 
[0004] 

[Problem (s) to be Solved by the Invention] The area needed in a 
substrate is the minimum and the technical problem of this invention is 
offering the nonvolatile memory for integrated circuits which can be 
manufactured comparatively simply. 

[0005] Another technical problem of this invention is offering the 
memory device of the low power in the high speed which has a 
magnetizable memory device. 
[0006] 

[Means for Solving the Problem] A memory device contains the 
magnetizable member formed on the substrate, and at least two conductive 
coils which were formed in the substrate and have been arranged around a 
magnetizable member. 

[0007] The phase where the method of manufacturing an integrated-circuit 
memory device arranges the 1st layer of a conductive ingredient on the 



front face of an electric insulation substrate, The phase which forms 
the 1st layer of a conductive ingredient in the 1st predetermined 
pattern, and the phase which arranges the 2nd layer of an electric 
insulation ingredient on the front face of an electric insulation 
substrate, and the 1st layer of the conductive ingredient by which 
pattern formation was carried out, The phase which arranges the 1st 
layer of a magnetizable ingredient on the 2nd [ of an insulating 
ingredient ] layer, The phase formed in the predetermined pattern which 
has position relation about the 1st layer of the conductive ingredient 
which is in the bottom about the 1st layer of a magnetizable ingredient, 
and by which pattern formation was carried out, The phase which arranges 
the 3rd layer of an electric insulation ingredient on the 1st layer to 
which pattern formation of the 2nd layer of an insulating ingredient and 
the magnetizable ingredient was carried out, The phase of exposing the 
predetermined electric surface of action on the 1st [ of the conductive 
ingredient with which opening was formed in the layer of an insulating 
ingredient with the bottom, and pattern formation of / lower / was 
carried out to it ] layer, The 2nd layer of a conductive ingredient up 
to the 3rd [ of an electric insulation ingredient ] layer, and into 
opening The phase arranged so that the electric surface of action where 
the 1st layer of the conductive ingredient with which pattern formation 
of [ lower ] was carried out was exposed may be contacted electrically, 
The phase formed in the 2nd predetermined pattern which has position 
relation about the layer of the magnetizable ingredient with which 
pattern formation of [ lower ] was carried out in the 2nd layer of a 
conductive ingredient, and the 1st layer of a conductive ingredient by 
which pattern formation was carried out is included. The 1st layer of 
the conductive ingredient by which pattern formation was carried out, 
and the 2nd layer of a conductive ingredient by which pattern formation 
was carried out consist of demarcating at least two conductive coils 
arranged around the magnetizable ingredient by which pattern formation 
was carried out. 

[0008] The phase where the method of manufacturing an integrated-circuit 
memory device arranges the 1st layer of a conductive ingredient on the 
front face of an electric insulation substrate again, The phase which 
forms the 1st layer of a conductive ingredient in the 1st predetermined 
pattern, and the phase which arranges the 1st layer of an insulating 
ingredient on a substrate and the 1st [ of the conductive ingredient by 
which pattern formation was carried out ] layer, The phase of exposing 
the electric surface of action on the 1st [ of the conductive ingredient 
with which opening was formed in the 1st layer of an insulating 



ingredient, and pattern formation of / lower / was carried out to it ] 
layer, The phase which arranges the 2nd layer of a conductive ingredient 
so that the electric surface of action where the 1st layer of the 
conductive ingredient with which pattern formation of [ lower ] was 
carried out on the 1st [ of an insulating ingredient ] layer and into 
opening was exposed may be contacted electrically, The phase formed in 
the predetermined pattern which has position relation about the 1st 
layer of the conductive ingredient with which pattern formation of 
[ lower ] was carried out in the 2nd layer of a conductive ingredient, 
The need of forming what has at least two loop formations of the count 
of predetermined which is the spiral coil of a conductive same axle 
ingredient substantially, and by which each coil is arranged around a 
central part and a central part is accepted. The layer of an insulating 
ingredient is arranged on the layer of the conductive ingredient with 
which pattern formation of the layer of a lower insulating ingredient 
and the bottom was carried out. The electric surface of action on the 
layer of the conductive ingredient with which opening was formed in the 
layer of the newly formed insulating ingredient, and pattern formation 
of [ lower ] was carried out to it is exposed. The phase which repeats 
the phase which arranges the layer of a conductive ingredient on the 
layer of an insulating ingredient so that the exposed electric surface 
of action may be contacted electrically, and forms the further layer of 
a conductive ingredient in a predetermined pattern, The phase which 
arranges the last layer of an electric insulation ingredient on the 
layer of the last of the conductive ingredient with electric insulation 
ingredient a layer and the bottom with the bottom by which pattern 
formation was carried out, The phase which forms opening so that it may 
have consistency substantially with a shaft common to a coil, the phase 
which forms the layer of a magnetizable ingredient up to the layer of 
the last of an insulating ingredient and into opening, and the phase 
which forms the layer of a magnetizable ingredient in a predetermined 
pattern are included in the layer of an insulating ingredient with 
insulating ingredient last layer and last bottom. 
[0009] 

[Example] The various processes of manufacturing a micro MAG memory 
device on the substrate for integrated circuits are shown to drawing 11 
from drawing 1 by this invention. Then, reference of drawing 1 shows the 
substrate 10, for example, a silicon substrate, roughly in the cross 
section. A substrate 10 can have an active device or an additional 
magnetic memory device by the component of this invention formed there. 
Various kinds of ingredients extensive as a substrate 10 are usable. For 



example, a substrate 10 may be beryllium oxide or a diamond. If it 
furthermore illustrates, a substrate 10 may be a polycrystal ingredient, 
for example, an alumina. 

[0010] For example, the 1st insulating layer 12 which consists of a 
silicon dioxide and which consists of an insulating material is formed 
on the substrate 10. Although a silicon dioxide is a desirable 
ingredient, as the 1st insulating layer 12, other ingredients, such as 
spin on a dielectric or spin on glass, are suitable. The desirable 
thickness of the 1st insulating layer 12 is 7500A. The 1st insulating 
layer 12 is formed of the plasma strengthening CVD (PECVD). 
[0011] If it is a request, at least one opening (not shown) can be 
formed in the 1st insulating layer 12, and the predetermined electric 
surface of action on the top front face of a substrate 10 can be exposed. 
This opening is demarcated using the desirable known photoresist method, 
and although the insulating material of the 1st insulating layer 12 is 
subsequently attacked, it is etched using the etching reagent which does 
not react in the lower substrate 10 but stops there. 
[0012] In the example by which the magnetic memory device by this 
invention is formed on an insulating substrate, neither the 1st 
insulating layer 12 which consists of an insulating material, nor 
opening in this layer is required. 

[0013] The 1st conductive layer 16 of a conductive ingredient, for 
example, an alumina, or a tungsten alloy is formed on the 1st insulating 
layer 12. The 1st conductive layer 16 is preferably formed in an alumina 
the thickness of the range of about 3000 to about 15000A (1. 5 
micrometers), and by carrying out sputtering to even the thickness of 
about 7500A being preferably. Subsequently, reference of drawing 2 forms 
the 1st conductive layer 16 in the predetermined pattern of the 
conductive segment 18 using a known photoresist and a known etching 
technique. Drawing 3 is a sectional view in alignment with Rhine C-C of 
drawing 2 . conductivity — a segment — 18 — inside — three — a ** - 
- from — extending — as — attaching — having had — a segment — an 
extension — 18 — ' — 18 — " — and — 18 — " — ' — preparing — 
having — **** — things — ****(ing) — it will have . an extension — 
18 — ' — 18 — " — and — 18 — " — ' — mentioning later — as — 
this invention — depending — a memory device — a coil — between — 
electrical installation — being established — a sake — preparing — 
having — **** . 

[0014] Now, reference of drawing 4 forms the 2nd insulating layer 20 
which consists of an insulating material which is a silicon dioxide, for 
example on the 1st insulating layer 12 and the conductive segment 18. 



The thickness of the 2nd insulating layer 20 is about 10000A. When the 
2nd insulating layer 20 consists of a silicon dioxide, as for the 2nd 
insulating layer 20, being formed using a PECVD technique is desirable. 
The 1st magnetizable layer 22 which consists of a magnetizable 
ingredient is preferably arranged by sputtering on the 2nd insulating 
layer 20. Any of many magnetizable ingredients can also be used. For 
example, the 1st magnetizable layer 22 consists of iron, a silicon-iron 
alloy, a nickel-iron alloy, a cobalt-iron alloy, or an ingredient in 
which other magnetization is possible. About 30000A of thickness of the 
1st magnetizable layer 22 is about 1. 5 micrometers preferably from about 
1000A. 

[0015] The 1st magnetizable layer 22 is formed in the predetermined 
pattern which has position relation to the conductive segment 18 of a 
conductive ingredient with the bottom using a known photoresist and a 
known etching technique. One example of this predetermined pattern is 
shown in drawing 5 . The predetermined pattern of the magnetizable 
ingredient 24 by which pattern formation was carried out has a long and 
slender rectangular configuration by the solid, and is arranged as it is 
also by the relation which carries out it substantially on the 
conductive segment 18 with the bottom for 2 minutes, so that it may **** 
in drawing 5 . The reason of this physical relationship between the 
magnetizable ingredients 24 and the lower conductive segments 18 by 
which pattern formation was carried out becomes behind clear in this 
detailed explanation. Drawing 6 is the sectional view taken along with 
Rhine F~F of drawing 5 . 

[0016] Now, if drawing 8 which is the sectional view of drawing 7 and 
drawing 7 taken along with Rhine H-H is referred to, the 3rd insulating 
layer 26 which consists of a silicon dioxide preferably is preferably 
formed by the thickness of about 10000A of PECVD on [ to which pattern 
formation of the 2nd insulating layer 20 and the 1st was carried out / 
magnetizable ] the layer 24. Opening of the path 40 is carried out 
through the 3rd insulating layer 26 and 2nd insulating layer 20, and the 
electric surface of action on the conductive segment 18 to which pattern 
formation of [ lower ] was carried out is exposed as drawing 8 is shown 
best. Since this exposed electric surface of action becomes behind clear 
in this detailed explanation, it is desirable that it is in the edge 
chosen among the conductive segments 18. 

[0017] Opening of the path 40 is carried out using a known photoresist 
and a known etching technique. That is, for example, opening is 
demarcated using the known photoresist method, and subsequently, an 
insulating material is etched using the etching reagent which stops on 



the front face of the conductive segment 18 with the bottom by which 
pattern formation was carried out, although etched. In an example with 
it, opening can be formed in the group (responding to the thickness of 
each insulating layer) of an insulating layer, in order to prevent that 
can form in each class after formation of each insulating layer, or the 
etching depth becomes superfluous. [ deep for example, path opening 
and ] [ deeper than about 3 micrometers ] In such a case, it is formed 
by returning until a conductive plug deposits the metal like a tungsten 
preferably up to the top front face of the group of an insulating layer 
or an insulating layer, and into opening and the top face of each plug 
subsequently turns into substantially a top front face of the group of 
an insulating layer or an insulating layer with the same flat surface in 
opening formed in the group of this insulating layer or an insulating 
layer. It is repeated about the group of each insulating layer by which 
penetration formation of the opening is carried out, or an insulating 
layer, the plug formed according to the individual in each opening 
becomes together, and it is made for this to have the perpendicular 
conductor which extends from the pars basilaris ossis occipitalis of 
each deep opening to the upper part formed. 

[0018] The nucleation layer 41 which consists of an ingredient like 
titanium/tungsten (TiW) is arranged on the 3rd insulating layer 26 and 
in a path 40, and is electrically contacted with the electric surface of 
action exposed on the lower conductive segment 18. In the desirable 
example, the nucleation layer 41 is formed by carrying out sputtering of 
titanium / the tungsten ingredient to the thickness of about 1000A. 
[0019] If drawing 9 is referred to, the 2nd conductive layer 42 which 
consists of a conductive ingredient like a tungsten will be arranged on 
the nucleation layer 41 previously arranged on the 3rd insulating layer 
26, and into a path 40, and will contact electrically through the 
electric surface of action and nucleation layer which were exposed on 
the lower conductive segment 18. Of CVD, the 2nd conductive layer 42 is 
preferably formed by the thickness of about 7500A. Pattern formation of 
the 2nd conductive layer 42 which consists of a conductive ingredient is 
carried out to the conductive segment 44 as shown in drawing 10 and 
drawing 11 using a known desirable photoresist and a desirable known 
etching technique. In the example shown in drawing 11 , termination of 
the edge of each conductive segment 44 is carried out by the conductive 
perpendicular member 46, and these are caudad prolonged through a path 
40 and touch the conductive segment 18 with the bottom. The conductive 
perpendicular member 46 contains the tungsten layer on the nucleation 
layer 41. As shown in drawing 12 , it is arranged on the 3rd insulating 



layer 26 to which the layer 48 of the electric insulating material like 
a silicon dioxide, phospho silicate glass (PSG), non-doped silicate 
glass (USG), or silicon nitride becomes that even the thickness of about 
7500A is by the PECVD technique from an insulating material preferably, 
and the conductive segment 44. 

[0020] Now, reference of drawing 13 shows the magnetic memory device 100 
formed there by the approach roughly mentioned above as a perspective 
view is also. A memory device 100 contains the magnetizable member 102 
and three separate coils 104,106 and 108 so that it may **** in drawing 
13 . Each coil is formed of two conductive segments 18, two conductive 
perpendicular members 46, and at least one conductive segment 44. Each 
coils 104, 106 and 108 enclose a part of magnetizable member 102 as a 
result position-related [ between the conductive segment 44, a path 40, 
and the lower conductive segment 18 ] in **** shown in drawing 11 and 
drawing 12 , the position relation between the magnetizable ingredients 
24 and the lower conductive segments 18 by which pattern formation was 
carried out, arrangement of a path 40, and a list. Coils 104, 106 and 108 
are isolated electrically mutually. 

[0021] The array of a memory device 100 can be prepared on a substrate, 
and, thereby, a memory chip can be formed. In such an array, each of 
coils 104, 106 and 108 becomes a conductor containing this one coil in 
each of many memory devices, or a part of Rhine. In the memory chip 
using the memory device by this invention, there are a number of x lines 
chosen typically and a selected number of y lines. One of the coils of 
each memory device becomes x lines, and one with the another coil of 
each memory device becomes y lines. Each memory device is identified by 
x lines which crosses in the memory device, and y lines at a proper. The 
3rd coil of each memory device becomes a part of sense line containing 
one coil in each of the memory device in an array. 
[0022] Reference of drawing 35 shows the magnetic memory device 500 
which is another example of the magnetic memory device 100 roughly 
mentioned above about drawing 13 as a perspective view is also there. A 
memory device 500 contains the magnetizable member 502 and two separate 
coils 504 and 506 so that it may **** in drawing 35 . Each coil 504,506 
is formed of two horizontal conductive segments 518, two conductive 
perpendicular members 546, and two horizontal conductive segments 544. 
It has 518" and extension 518' and the electrical installation to a coil 
504,506 are brought to the end of a coil 504,506. Each coil 504,506 
encloses a part of magnetizable member 502 as a result position-related 
[ between the conductive segment 544, the conductive perpendicular 
member 546, and the lower conductive segment 518 ] in the position 



relation between the magnetic adjusters and the lower conductive 
segments 518 which constitute the magnetizable member 502 and by which 
pattern formation was carried out, arrangement of the path filled up 
with the metal that the conductive perpendicular member 546 should be 
demarcated, and a list. In addition, the magnetic memory device 500 
contains the conductive straight-line-like member 515. The conductive 
straight-line-like member 515 is arranged on the outside of a coil 
504,506, and is electrically isolated from the coil 504,506 and the 
magnetizable member 502. In the example shown in drawing 35 , the 
conductive straight-line-like member 515 is arranged above the level 
conductive segment 544 of a coil 504,506. However, the conductive 
straight-line-like member 515 may recollect that it can arrange also to 
which flank of a coil 504,506, or the down side in parallel with the 
magnetizable member 502. 

[0023] Reference of drawing 36 shows magnetic memory device 500' which 
is another example of the magnetic memory device 500 of drawing 35 
roughly as a perspective view is also there. Memory device 500' of 
drawing 36 is the same as that of the memory device 500 of drawing 35 
except for the point that straight-line-like conductive member 515' is 
arranged inside the coil 504,506, and it is in contact with the 
magnetizable member 502. Both ends have extended exceeding the 
magnetizable member 502, and straight-line-like conductive member 515' 
can bring electrical installation to straight-line-like conductive 
member 515' now. In the example shown in drawing 36 , straight-line-like 
conductive member 515' is arranged in the upper part of the magnetizable 
member 502. However, straight-line-like conductive member 515' can 
recollect other various configurations arranged inside a coil 504,506. 
Straight-line-like conductive member 515' can be arranged to the 
magnetizable member 502 bottom or which flank, and does not need to 
touch the magnetizable member 502. 

[0024] A memory device 500 is manufactured except for the point that a 
coil is manufactured only two, nothing according to the technique 
substantially indicated about drawing 12 from drawing 1 by three, as 
indicated and illustrated about drawing 12 from drawing 1 . 
[0025] Reference of drawing 37 shows the sectional view similar to 
drawing 12 showing one process in manufacture of the memory device 500 
which has only two coils arranged around a magnetizable member and a 
magnetizable member. The 1st insulating layer 512 which consists of an 
insulating ingredient which then, carried out the deer and was formed on 
the substrate 510 and the substrate 510, The 2nd insulating layer 520 
formed on the conductive segment 518 formed on the 1st insulating layer 



512, and the 1st insulating layer 512 and the conductive segment 518, 
The 3rd insulating layer 526 formed on the 2nd insulating layer 520, and 
the conductive segment 544 formed on the 3rd insulating layer 526, The 
conductive perpendicular member 546 (the nucleation layer 541 is 
included) which is caudad prolonged through the 3rd insulating layer 526 
and 2nd insulating layer 520 from the conductive segment 544, and 
contacts the lower conductive segment 518, The layer 548 of the electric 
insulation ingredient arranged on the 3rd insulating layer 526 and the 
conductive segment 544 is shown. It will be understood that the 
sectional view shown in drawing 37 is a like in the sectional view of 
drawing 12 . The 3rd conductive layer 550 of aluminum or the conductive 
ingredient like a tungsten alloy is formed on the insulating layer 548. 
The 3rd conductive layer 550 is preferably formed in aluminum the 
predetermined thickness of the range of about 3000 to about 15000A, and 
by carrying out sputtering to the thickness of about 7000A preferably. 
Now, if drawing 38 which is a top view is referred to, the 3rd 
conductive layer 550 is formed in the predetermined pattern, for example, 
the conductive straight-line-like segment 515, i.e., a conductive 
straight-line-like member, is demarcated using a known photoresist and a 
known etching technique. To the conductive segment 544 and the 
magnetizable member 502, the conductive straight-line-like member 515 is 
arranged as it is also by position relation. 

[0026] The example of drawing 36 is manufactured according to the 
approach mentioned above about drawing 6 from drawing 1 by forming the 
magnetizable member 502 on the dielectric layer on the conductive 
segment of the coil 504,506 bottom, and a lower conductive segment, and 
a dielectric layer, and it deals in it. For example, subsequently to the 
magnetizable member 502 and front-face top of a lower dielectric layer, 
the metal layer which consists of aluminum or a tungsten alloy is formed. 
Subsequently according to an ordinary technique, pattern formation of 
this metal layer is carried out, and straight-line-like conductive 
member 515' is demarcated. 

[0027] as the sense line for memory device 500 in the conductive 
straight-line-like member 515 — operating — straight-line-like 
conductive member 515' — memory device 500' — it can operate as a 
sense line of **. In the example of drawing 35 and drawing 36 , one side 
of a coil 504,506 is the part of x lines, and another side of a coil 
504,506 is the part of y lines. Since the current in x lines and y lines 
becomes together, and a magnetic field strong enough must be offered as 
the magnetization direction of the magnetizable member 502 is changed, 
it is desirable to equip the perimeter of the magnetizable member 502 



with both x lines and y lines as a coil. However, to be fully close is 
only needed for the magnetizable member 502 so that, as for a sense line, 
reversal of the magnetic field in the magnetizable member 502 may carry 
out induction of the current to a sense line. Consequently, conductive 
member 515of shape of straight-line-like conductive member 515 or 
straight line' can offer a part of sense line, and can detect change of 
the magnetization direction of the magnetizable member 502. Since only 
two coils are required, the memory device 500 of drawing 35 or the 
manufacture approach of memory device 500of drawing 36 ' is simpler than 
the manufacture approach of the memory device 100 of drawing 13 . 
[0028] Many advantages can be acquired by the memory device of this 
invention. Refresh is not required of the memory device according to 
this invention unlike an ordinary DRAM memory device. Moreover, unlike 
an ordinary SRAM memory device, the memory device by this invention does 
not need many transistors. It is good rather than it can set dissipation 
of heat, therefore power processing to the core memory of the 
conventional technique according to the fact that the memory device by 
this invention is arranged in a substrate means. By preparing the memory 
device by this invention into a substrate, it becomes possible to offer 
the three-dimension memory array of a memory device which increases 
recording density greatly as compared with the memory of the transistor 
base. In the memory array which consists of a memory device by this 
invention, that the magnitude of a magnetizable member is small can 
attain high frequency operation. 

[0029] In the example shown in drawing 13 , although there are two loop 
formations about each of the spiral coil according to three individuals, 
pattern formation is possible for a path 40 in the 1st conductive layer 
16 and the 2nd conductive layer 42, and a list, so that a number 
considered as the request of a specific memory device of loop formations 
which are different in a coil according to an electric and magnetic 
property may be held. Similarly, although there are two loop formations 
about each of the spiral coil according to two individuals in the 
example shown in drawing 35 and drawing 36 , pattern formation is 
possible for a conductive layer and a path so that a different number in 
a coil of loop formations may be held. Moreover, although the 
magnetizable ingredient for forming a magnetizable member consisted of a 
monolayer in the desirable example mentioned above, it must also lay on 
heart that a magnetizable member can consist of a magnetizable 
ingredient by which the laminating was carried out. This forms the 2nd 
magnetizable layer which consists of a magnetizable ingredient after 
forming the 3rd insulating layer 26 on [ by which pattern formation was 



carried out / magnetizable ] an ingredient 24, it carries out pattern 
formation of this 2nd magnetizable layer so that it may have the same 
geometry substantially with the magnetizable ingredient 24 by which 
pattern formation was carried out, is attained by arranging another 
insulating layer 2nd on [ magnetizable ] a layer, and deals in it. Or 
after a magnetizable member forms the 1st magnetizable layer 22, again 
Form an insulating layer 1st [ this ] on [ magnetizable ] a layer 22, 
and the 2nd magnetizable layer which consists of a magnetizable 
ingredient is formed on this insulating layer. It is possible by 
arranging another insulating layer 2nd [ this ] on [ magnetizable ] a 
layer, carrying out pattern formation of both magnetizable layers and 
both insulating layers subsequently, and demarcating a magnetizable 
member to constitute from a magnetizable ingredient by which the 
laminating was carried out. Drawing 35 and the magnetizable member 502 
of drawing 36 can consist of magnetizable ingredients by which the 
laminating was carried out similarly. Although the approach indicated in 
this detailed explanation uses the thin film technology for the 
configuration of a memory device, according to this invention, what 
forms a thick-film technique, for example, a metal layer, by plating can 
be used effectively further again. 

[0030] About the front face of the substrate which has the shaft and the 
magnetizable member of a spiral coil in the bottom, in operation, the 
memory device shown in drawing 13 , drawing 35 , and drawing 36 is 
constituted so that in parallel. In this arrangement, it develops on the 
front face of a substrate and a memory device can account for the 
comparatively big rate of the area of an integrated circuit depending on 
the number of the loop formations in a coil. This fault is avoidable by 
accumulating the layer of these level components mutually. In order to 
save the area per [ which is occupied by the memory device ] layer, so 
that substantially perpendicularly [ it may be substantially 
perpendicular and / a magnetizable member ] to the front face of a lower 
substrate, for example, as the shaft of a coil is roughly shown in 
drawing 14 , it can constitute an array to the front face of a lower 
substrate. In the arrangement shown in drawing 14 , the magnetizable 
member 302 of a memory device 300 and the common shaft of coils 304,306 
and 308 are substantially perpendicular to a lower substrate (not shown). 
[0031] The various processes for manufacturing the memory device in the 
integrated circuit by the example of this invention shown in drawing 14 
are shown in drawing 34 from drawing 15 . As for the approach used in 
order to form a path and a predetermined pattern in a conductive layer 
and a magnetizable layer at the approach used in order to form various 



layers, the thickness of each class, and a list, it is desirable to be 
[ was mentioned above about drawing 12 from drawing 1 ] what, and that 
it is the same. Now, reference of drawing 15 shows the substrate 410 
which is a sectional view roughly, for example, is a silicon substrate 
there. What types which can be used for manufacturing an integrated 
circuit, such as silicon or arsenide of a gallium, of ingredient is 
sufficient as a substrate 410. Or a passivation substrate like an 
aluminum oxide is sufficient as a substrate 410 again. It must be 
cautious of the ability of a substrate 410 to also consist of a 
substrate of the insulating material for supporting the additional 
memory device formed of this invention again. In this alternative- 
example of this invention, it connects electrically that a memory device 
is also for two-dimensional or a three-dimension array to the same 
memory device, and each of the coil in each memory device comes to form 
some comparatively long conductors containing two or more coils of the 
memory device in an array. 

[0032] The 1st conductive layer 416 which consists of an ingredient like 
aluminum is formed on a substrate 410. Subsequently, reference of 
drawing 17 which is the sectional view of drawing 16 and drawing 16 in 
alignment with Rhine C-C forms the 1st conductive layer 416 in the 
predetermined pattern of the conductive segment 418 using a known 
photoresist and a known etching technique. The conductive segment 418 
forms the lead wire for connecting with the coil with which the memory 
device which forms some of each three coils 304,306 and 308 shown in 
drawing 14 , and adjoins in the memory chip using the memory device by 
this invention corresponds electrically. 

[0033] Next, reference of drawing 19 which is the sectional view of 
drawing 18 and drawing 18 in alignment with Rhine E-E forms the 1st 
insulating layer 420 on the substrate 410 and the conductive segment 418 
of the 1st conductive layer by which pattern formation was carried out. 
Opening 422, i.e., a path, is formed in the 1st insulating layer 420, 
and the predetermined electric surface of action on each top front face 
of the conductive segment 418 is exposed. Like illustration, the path 
422 is arranged so that a surface of action may be exposed in each end 
of the conductive segment 418. A path 422 is formed using a known 
photoresist and a known etching technique. 

[0034] Reference of drawing 20 forms the 2nd conductive layer 424 which 
consists of a conductive ingredient like aluminum so that the selection 
surface of action where it was exposed on the lower conductive segment 
418 up to the 1st insulating layer 420 and into the path 422 may be 
contacted. The 2nd conductive layer 424 is formed in the conductive 



segment 428 of a predetermined pattern as shown in drawing 22 which is 
the sectional view of drawing 21 and drawing 21 taken along with Rhine 
H-H, and drawing 23 which is the sectional view of drawing 21 further 
taken along with Rhine I-I. The conductive segment 428 of this 
predetermined pattern is formed using a known photoresist and a known 
etching technique. 

[0035] Next, reference of drawing 25 which is the sectional view of 
drawing 24 and drawing 24 taken along with Rhine K-K forms the 2nd 
insulating layer 430 on the conductive segment 428 and the 1st 
insulating layer 420. The path 432 was formed in the 2nd insulating 
layer 430, and the predetermined surface of action on the lower 
conductive segment 428 is exposed. These surfaces of action are arranged 
at each end of the conductive segment 428. A path 432 is formed using a 
known photoresist and a known etching technique. 
[0036] If drawing 27 which is the sectional view of drawing 26 and 
drawing 26 taken along with Rhine M~M is referred to, the 3rd conductive 
layer which consists of a conductive ingredient like aluminum will be 
formed up to the 2nd insulating layer 430 and into a path 432, and it 
will be in contact with the exposed region on the lower conductive 
segment 428 this time. The 3rd conductive layer is formed in the 
predetermined pattern of the conductive segments 434, 436 and 438 using a 
known photoresist and a known etching technique. The conductive segment 
434 is equivalent to a part of 1st coil 304 of the memory device 300 
shown in drawing 14 . The conductive segment 436 is equivalent to a part 
of 2nd coil 306 of the memory device 300 shown in drawing 14 . The 
conductive segment 438 is equivalent to a part of 3rd coil 308 of the 
memory device 300 shown in drawing 14 . 

[0037] Next, reference of drawing 29 which is the sectional view of 
drawing 28 and drawing 28 taken along with Rhine 0-0 forms [ then, ] the 
3rd insulating layer 440 on the 2nd insulating layer 430 at the 
conductive segments 434,436 and 438 and a list. The path 442 was formed 
in the 3rd insulating layer 430, and the surface of action on the 
conductive segment 434,436 with the bottom and 438 is exposed. A path 
442 is arranged preferably in the predetermined location in each edge of 
the conductive segments 434, 436 and 438. A path 442 is formed using a 
known photoresist and a known etching technique. 

[0038] Now, if drawing 31 which is the sectional view of drawing 30 and 
drawing 30 taken along with Rhine Q-Q is referred to, the 4th conductive 
layer which consists of a conductive ingredient like aluminum will be 
formed up to the 3rd insulating layer 430 and into a path 442, and will 
touch the exposed region of the conductive segments 434, 436 and 438 with 



the bottom. This 4th conductive layer is formed in the predetermined 
pattern of the conductive segments 446, 448, and 450 using a known 
photoresist and a known etching technique. The conductive segment 446 is 
equivalent to a part of 1st coil 304 of the memory device 300 shown in 
drawing 14 . The conductive segment 448 is equivalent to a part of 2nd 
coil 306 of the memory device 300 shown in drawing 14 . The conductive 
segment 450 is equivalent to a part of 3rd coil 308 of the memory device 
300 shown in drawing 14 . It will be understood that each segment of 
coils 304,306 and 308 is demarcated in the above-mentioned process about 
each of the layer of a conductive ingredient. 

[0039] Reference of drawing 33 which is the sectional view of drawing 32 
and drawing 32 taken along with Rhine S-S forms the upside insulating 
layer 452 on the insulating layer 440 at the conductive segments 446, 
448, and 450 and a list. The upside insulating layer 452 consists of a 
silicon dioxide. The path 454 is formed through all the insulating 
layers that exist in the middle towards the 1st insulating layer 420 
including this 1st insulating layer through an insulating layer 452. The 
path 454 is arranged at the common shaft of coils 304, 306 and 308. In 
this way, a part of each insulating layer serves as the form where each 
of a conductive layer is separated from a path 454. In order to prevent 
that a path 454 becomes superfluous [ the etching depth ] from about 3 
micrometers in a superfluously deep example, for example, a deep example, 
if it is a request, a path 454 can be continued to formation of each 
insulating layer, and can be formed in each insulating layer, or can be 
formed to the group of an insulating layer (responding to each thickness 
of an insulating layer). 

[0040] The layer of a magnetizable ingredient is formed into a path 454 
on the upside insulating layer 452. This magnetizable ingredient may be 
any of the magnetizable ingredient previously enumerated about the 
approach shown in drawing 12 from drawing 1 . the inside of the path 
formed in each insulating layer in the segment of a magnetizable member 
when the number and thickness of an insulating layer are difficulty or 
the thing which is made unreal about formation of the magnetizable 
ingredient into a path 454 — or it can form into the path formed in the 
group of an insulating layer depending on thickness. The layer of a 
magnetizable ingredient is formed in a predetermined pattern, and the 
**** magnetizable member shown by 302 in drawing 34 is demarcated. 
Subsequently to the magnetizable insulating-layer 452 and member 302 top, 
the last layer 460 of an insulating material is formed. If it is a 
request, a path (not shown) can be formed through the last insulating 
layer 460 and the upside insulating layer 452, and the predetermined 



surface of action on the conductive segment 446, 448 and 450 can be 
exposed. Subsequently these paths are filled up with a conductive 
ingredient, and connection with the interconnect (not shown) to the 
memory device adjoined in an array is brought about, or the connection 
to other devices relevant to this memory array is brought about. 
[0041] Next, reference of drawing 39 shows the magnetic memory device 
700 which is another example about arrangement roughly as a perspective 
view is also there. The shaft of a coil is perpendicular substantially 
to the front face of a substrate with the bottom, and the magnetizable 
member is also perpendicular substantially to the front face of a lower 
substrate there. The memory device 700 shown in drawing 39 is arranged 
on the outside of the magnetizable member 702, the conductive coil 
704,706, and a coil 704,706, and contains the conductive member 715 of 
the shape of an parallel straight line substantially to the magnetizable 
member 702. 

[0042] Reference of drawing 40 shows magnetic memory device 700' which 
is another example about arrangement roughly as a perspective view is 
also there. The shaft of a coil is perpendicular substantially to the 
substrate with the bottom, and the magnetizable member is also 
perpendicular substantially to the lower substrate there. Memory device 
700' shown in drawing 40 is electrically isolated inside the 
magnetizable member 702, the conductive coil 704,706, and a coil 704,706, 
is arranged, and contains conductive member 715' of the shape of an 
parallel straight line substantially to the magnetizable member 702. 
Although straight-line-like conductive member 715' contacts the 
magnetizable member 702 and it is shown, conductive member 715' of the 
shape of this straight line can also be electrically isolated from the 
magnetizable member 702. 

[0043] The memory device 700 of drawing 39 is manufactured except for 
the point that a conductive coil is manufactured only two, nothing 
according to the technique substantially mentioned above about drawing 
34 from drawing 15 by three formed in the approach described about 
drawing 34 from drawing 15 . If drawing 41 is referred to here, the 
process shown in drawing 34 and one similar process are shown there. 
[ in / that it is also in a sectional view / manufacture of the memory 
device 700 of drawing 39 ] The conductive segment 718 which then, 
carried out the deer and was formed on the substrate 710 and the 
substrate 710, The 1st insulating layer 720 formed on the substrate 710 
and the conductive segment 718, The conductive segment 728 formed on the 
1st insulating layer 720, and the 2nd insulating layer 730 formed on the 
conductive segment 728 and the 1st insulating layer 720, The conductive 



segment 736 formed on the 2nd insulating layer 730, and the 3rd 
insulating layer 740 formed on the conductive segment 736 and the 2nd 
insulating layer 730, The conductive segment 746 formed on the 3rd 
insulating layer 740, and the insulating layer 752 formed on the 
conductive segment 746 and the 3rd insulating layer 740, The last 
insulating layer 760 formed on the magnetizable member 702 by which was 
formed until it resulted in the substrate 710 through insulating layers 
752, 740, 730 and 720, and pattern formation was carried out on the 
insulating layer 752, the magnetizable member 702, and the insulating 
layer 752 is contained. 

[0044] If drawing 42 is referred to, it is formed there through all the 
insulating layers that exist in the middle including this 1st insulating 
layer until a path 762 results [ from an insulating layer 760 ] in the 
1st insulating layer 720. The path 762 is arranged on the outside of 
coils 704 and 706. Therefore, a part of each insulating layer serves as 
a form isolated from a path 762 in each conductive segment and the 
magnetizable member 702. In order to prevent that a path 762 becomes 
superfluous [ the etching depth ] from about 3 micrometers in a 
superfluously deep example, for example, a deep example, if it is a 
request, a path 762 can be continued to formation of each insulating 
layer, and can be formed in each insulating layer, or can be formed to 
the group of an insulating layer (responding to each thickness of an 
insulating layer). 

[0045] Reference of drawing 43 forms the layer 764 of a conductive 
ingredient on an insulating layer 760 and in the path 762. This 
conductive ingredient is the alloy of aluminum or a tungsten, the inside 
of the path formed in each insulating layer in the segment of a 
conductive member when the number and thickness of an insulating layer 
are difficulty or the thing which is made unreal about formation of the 
conductive ingredient into a path 762 — or it can form into the path 
formed in the group of an insulating layer depending on thickness. The 
layer 764 of a conductive ingredient is formed in a predetermined 
pattern, and the conductive member of the shape of a **** straight line 
shown by 715 in drawing 39 is demarcated. Subsequently to the conductive 
insulating-layer 762 and member 715 top, reference of drawing 44 forms 
the last layer 766 of an insulating material. In this case, in the 
arrangement shown in drawing 39 , it will be understood that become the 
part whose one side of a coil 704,706 is x lines, and another side of a 
coil 704,706 serves as a part which is y lines. The conductive straight- 
line-like member 715 is a part of sense line. The conductive straight- 
line-like member 715 only needs to fully approach and to arrange to the 



magnetizable member 702, so that a current detectable to the conductive 
member 715 may arise on the occasion of reversal of the magnetic field 
of the magnetizable member 702. 

[0046] Similarly, memory device 700' of drawing 40 is manufactured 
except for the point that a conductive coil is manufactured only two, 
nothing according to the technique substantially mentioned above about 
drawing 21 from drawing 15 by three formed in the approach described 
about drawing 34 from drawing 15 . Following on forming the magnetizable 
member 702 and a coil 704,706 perpendicular on a substrate, and forming 
a upside insulating layer on [ magnetizable ] a member, a path is formed 
inside a coil 704,706. One of the walls of this path is demarcated by 
the side face of the magnetizable member 702. A path passes along all 
the layers of an insulating material, and results even in a lower 
substrate. For example, the layer which consists of a metal like the 
alloy of aluminum or a tungsten is formed so that it may be filled up 
with this on a upside insulating layer and into a path. Subsequently 
pattern formation of this metal layer is carried out, and a conductive 
straight-line-like member is demarcated. 

[0047] In the arrangement shown in drawing 40 , he is the part whose one 
side of a coil 704,706 is x lines, and it will be understood that it is 
the part whose another side of a coil 704,706 is y lines. Straight-line- 
like conductive member 715' is a part of sense line. 
[0048] Also in any of an above-mentioned example, a mask can be formed 
in the upper part of the last dielectric, and it will be understood that 
opening of the path can be carried out to a conductive member in order 
to bring about the electrical installation to a memory device. 
[0049] It will be understood that it is possible to perform a design 
change remarkable about the approach and device of this invention 
without deviating from the range of this invention. I hear that, as for 
what should be emphasized although the desirable example of the approach 
of this invention and a device has been indicated above, the 
alternative- [ the others which are not limited to a desirable example 
and are completely included within the limits of this invention ] 
example exists as a result in this invention, and it has the intention 
of being limited by only the attached claim, and this invention has it. 
[0050] 

[Effect of the Invention] According to the memory device of this 
invention like unlike an ordinary dynamic RAM, an ordinary static 

RAM does not need the transistor of difference a large number 
unnecessarily as for refresh. Moreover, since the memory device by this 
invention is arranged in the substrate, its dissipation of heat is 



better than the conventional core memory. And by preparing the memory 
device of this invention into a substrate, the three-dimension memory 
array of a memory device which increases recording density greatly as 
compared with the memory of the transistor base is offered. The 
magnetizable member of the memory array by the memory device of this 
invention is small, and it can attain high frequency operation. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing one process of manufacture 
of the integrated-circuit memory device by this invention. 
[Drawing 2] It is the top view showing one process of manufacture of the 
integrated-circuit memory device by this invention. 

[Drawing 3] It is the sectional view showing one process of manufacture 

of the integrated-circuit memory device by this invention. 

[Drawing 4] It is the sectional view showing one process of manufacture 

of the integrated-circuit memory device by this invention. 

[Drawing 5] It is the top view showing one process of manufacture of the 

integrated-circuit memory device by this invention. 

[Drawing 6] It is the sectional view showing one process of manufacture 
of the integrated-circuit memory device by this invention. 
[Drawing 7] It is the top view showing one process of manufacture of the 
integrated-circuit memory device by this invention. 

[Drawing 8] It is the sectional view showing one process of manufacture 

of the integrated-circuit memory device by this invention. 

[Drawing 9] It is the sectional view showing one process of manufacture 

of the integrated-circuit memory device by this invention. 

[Drawing 10] It is the top view showing one process of manufacture of 

the integrated-circuit memory device by this invention. 

[Drawing 11] It is the sectional view showing one process of manufacture 

of the integrated-circuit memory device by this invention. 

[Drawing 12] It is the sectional view showing one process of manufacture 

of the integrated-circuit memory device by this invention. 

[Drawing 13] It is the rough perspective view of the coil of the memory 

device manufactured according to the process shown in drawing 12 from 

drawing 1 , and a magnetizable member. 

[Drawing 14] It is the rough perspective view of the coil of the memory 



device by another example of this invention, and a magnetizable member. 
[Drawing 15] It is the sectional view showing one process of manufacture 
of the integrated-circuit memory device by the example of drawing 14 . 
[Drawing 16] It is the top view showing one process of manufacture of 
the integrated-circuit memory device by the example of drawing 14 . 
[Drawing 17] It is the sectional view showing one process of manufacture 
of the integrated-circuit memory device by the example of drawing 14 . 
[Drawing 18] It is the top view showing one process of manufacture of 
the integrated-circuit memory device by the example of drawing 14 . 
[Drawing 19] It is the sectional view showing one process of manufacture 
of the integrated-circuit memory device by the example of drawing 14 . 
[Drawing 20] It is the sectional view showing one process of manufacture 
of the integrated-circuit memory device by the example of drawing 14 . 
[Drawing 21] It is the top view showing one process of manufacture of 
the integrated-circuit memory device by the example of drawing 14 . 
[Drawing 22] It is the sectional view showing one process of manufacture 
of the integrated-circuit memory device by the example of drawing 14 . 
[Drawing 23] It is the sectional view showing one process of manufacture 
of the integrated-circuit memory device by the example of drawing 14 . 
[Drawing 24] It is the top view showing one process of manufacture of 
the integrated-circuit memory device by the example of drawing 14 . 
[Drawing 25] It is the sectional view showing one process of manufacture 
of the integrated-circuit memory device by the example of drawing 14 . 
[Drawing 26] It is the top view showing one process of manufacture of 
the integrated-circuit memory device by the example of drawing 14 . 
[Drawing 27] It is the sectional view showing one process of manufacture 
of the integrated-circuit memory device by the example of drawing 14 . 
[Drawing 28] It is the top view showing one process of manufacture of 
the integrated-circuit memory device by the example of drawing 14 . 
[Drawing 29] It is the sectional view showing one process of manufacture 
of the integrated-circuit memory device by the example of drawing 14 . 
[Drawing 30] It is the top view showing one process of manufacture of 
the integrated-circuit memory device by the example of drawing 14 . 
[Drawing 31] It is the sectional view showing one process of manufacture 
of the integrated-circuit memory device by the example of drawing 14 . 
[Drawing 32] It is the top view showing one process of manufacture of 
the integrated-circuit memory device by the example of drawing 14 . 
[Drawing 33] It is the sectional view showing one process of manufacture 
of the integrated-circuit memory device by the example of drawing 14 . 
[Drawing 34] It is the sectional view showing one process of manufacture 
of the integrated-circuit memory device by the example of drawing 14 . 



[Drawing 35] It is the rough perspective view of the coil of the memory- 
device by another example of this invention, a magnetizable member, and 
a conductive member. 

[Drawing 36] It is the rough perspective view of the coil of the memory 
device by another example of this invention, a magnetizable member, and 
a conductive member. 

[Drawing 37] It is the sectional view showing the process in manufacture 
of the integrated-circuit memory device by the example of drawing 35 . 
[Drawing 38] It is the top view showing the process in manufacture of 
the integrated-circuit memory device by the example of drawing 35 . 
[Drawing 39] It is the rough perspective view of the coil of the memory 
device by another example of this invention, a magnetizable member, and 
a conductive member. 

[Drawing 40] It is the rough perspective view of the coil of the memory 
device by another example of this invention, a magnetizable member, and 
a conductive member. 

[Drawing 41] It is the sectional view showing one process in manufacture 

of the integrated-circuit memory device by the example of drawing 39 . 

[Drawing 42] It is the sectional view showing one process in manufacture 

of the integrated-circuit memory device by the example of drawing 39 . 

[Drawing 43] It is the sectional view showing one process in manufacture 

of the integrated-circuit memory device by the example of drawing 39 . 

[Drawing 44] It is the sectional view showing one process in manufacture 

of the integrated-circuit memory device by the example of drawing 39 . 

[Description of Notations] 

10,410,510 Substrate 

12,420,512 The 1st insulating layer 

16, 416 1st conductive layer 

18, 418, 518 Conductive segment 

20,430,520 The 2nd insulating layer 

22 1st Magnetizable Layer 

24 Magnetizable Ingredient by Which Pattern Formation was Carried Out 
26,440,526 The 3rd insulating layer 
40, 422, 432, 442, 454 Path 
41, 541 Nucleation layer 
42,424 2nd conductive layer 

44, 428, 434, 436, 438, a 446,448,450,544 conductivity segment 

46, 546 Conductive perpendicular member 

100, 300, 500, 700 Memory device 

102, 302, 502, 702 Magnetizable member 

104, 106, 108, 304, 306, 308, 504, 506, 704, 706 Coil 



551, 715 Conductive straight-line-like member 
550 3rd Conductive Layer 
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LTTffl©/ \°* - >*J«* ftfc»«tttt«©a 1 © 



*±©*ft««»iB«**tij-rsai«is (e) mwt 

t, Tfl!©/^->®«3-ftfcil»«tt*m©»1 ©»© 

ftfc«fi«istt«ist wiWKKtt-rsd: 5 ice 
B-rsapgt* (f) »«tt*m©*2©«*Tffl©/t 
ftfcw«ti*m©» 1 ©bice trm^© 

(g) '>ft<fct»2 0©*»HKEttft*«tt^©a 

ten -r;u?*o ©n -r/i/tf^agpaatf* *au» 
©aHKE«*ft«m£iaa©;i/-7*#-r*t.©*jB 
*r«*Ean«:jKi:T. mmmm (o , w , (e) 
aif (f) **yig-rapsi» (h) ««cniuitt«m 
©^©«*TfflK*s«st«ift«Ht^©«atrFfli 

(c**/^->«J8*ftfc#«tt#m©«»©Ji±KE 

■rsaist, ( i ) mmmom&Dmxxrmtc 

wzmsTzustmrzamts (j)«KbRrn*m 
©s=&^iii4W^©«s^©s±ao : gflnrt^<!:^-r^ 
apg<t. at? (k) ■Mb^ni*m©«*iwe/^-v'\ 

[«W©S«BftKW] 
[000 1] 

[8»±©jpjB$MH *%mmmmmzmu &vm 

L < tt«S0K©-g|5<!: LT W8±K3Brt**l** * 'J 
(cBrSfc©?**. 
[0002] 

^X'f y^^^V #f fcEJ&f 3 «fc o EB* ftfc v=?y 
§ t ^ 5 fcjft**r *. WT-ryW'E'J ttSii*«Jt 

«waBfe»y, »s«fTf*«©iiia*i546So 

[0 0 0 3] B&j©38ftt8ttfr6&3. MftH^t 
BSmn =E y t* iJ7U-r>a *i&mt Lftl\ l*^ l 

6^5x ?im=i7 7 ^ ; Eyiiji<, #a©a»ir6-rftar 

*«©«** JBB-TSo *6(c. ^m=i7'^ : Eyti»ffl 
[0004] 

t%nt(D?z5, aaBttfflc^fSteytyfcjitt 
[0005] *«w©sij©Ratt« atfbRTffiaytyiE 

[0006] 

[Ra*li*T3fc»©#«] /tysR?(*. S*5±K 
JBja*ftfc«fbRlfllBB*fc. SSK^*ft8tfbRn6SB5 



[0007] aaaa^yawHa-rsssw:* * 

Jatt»«tt^©*a±fc*atttt*toai ©S£ES 

rsaat, mnmsmm i ©ji^ki i ©ma/t*- 
w^a-rsaa^ aattttattssoaaatf/f 
*->raj8*nfc*att*m©ai ©a©±iea»tta 
«it*m©*2©ji*Eiir«si«t» a«bRiii*m© 
% 1 ©«*ifijitt*m©K2 ©H±tcE«-r*snst, 

WbRltH*B©a 1 ©l£TfJK£3M°S->ffM3-*i 

fcaatttts©a i ©a (cig Lrmmammsm^t 
©n 3 <om*immmo)n 2 ©aatfl»b^a*m© 

^«*tifcii«tt*m©«i ©ji±©ms©«ft«««i 
«tt*atur«&N£* «attas©a2©a*a«« 

>««*ftfe»mu#m©jiii ©■©»a**ifcwiw 

aiwmoa 2 ©1 *t«©/ t* - ymmz wmm 
»mo«atf/w->»**nfe»«tt*ffw>iii © 

Stem LT^OfMBH»*T*«2©TO^t*-> 

*m©mi ©Hatf/^->»j«**ife»«tt*m©JB 
2 ©s*\ / w->»ia*nfcafbRreitt«©«HteE 
■* tift'^a < <t *» 2 o©^ai4=i <;i/£arr* z. t 

[0 0 0 8] aaigaytya^fcMrsaSW:* 
fc, «m^iii14**5©affl±tc^«1t^©mi©S 
fcEBTSaaiu a*tt*m©a 1 ©S£3g 1 ©m£ 

/t^-^t^-rssKi, aatt*m©ai©a« 
s«atf/t*->rea**ifc»atttm©ai <dm±ic 
mwtzmt. i&»tt*m©ai©ai;:HP&&8L 
tt«©/ nfe»«tt*m©» 1 ©i±© 
a»tt«tt««*atH-r*aB^ *att*m©a2© 
a*»»tt«*^ai©a±sffBPrt'N£> TM<o/i 
*->»a*ftfc*att*m©a 1 ©»ffl«u*tifc« 

««««^iWR«tetttt-rs«I:5KE«r*SI« 

«t, wws*m©»2 ©ji*T«©/t*->»rt*tifc 

^/Uff*^»atM'*S^aHfcEB*ft*ffiaig 

13^©a*Ta©ttatt*m©aaiFF«©/ \°S - > 
JBa£ftfc»*tttt8©a±fcEBU SrfcfcJfcSSn 

rdmmm(om nnemm ltt«®/ w - >»a 



tts©«*tt»tt*m©Ji±tcE«u aatttt**©* 

Hi. tt^W^tt«^©«^©l^TffliJttfe§«MW 

icfta©ttt*K«(ciE^-r*«fea»«f «apgt, a 
fbPi^w^©i^ii&^it«^©ft^©M±ao-T^PF , g'\ 

t»*r*aat**fe. 

[0009] 

[SISS0J] *»«ifc«fcy* «»lHl»a©3«±fc5*p 

icd: y. att^/^rzxttaattaata** y 
rsc sai o <h LTttiaeftsaottH 

1 o t£$eAtt$k mar^b s y 
[0010] mtfuafbaafrsas* iwwmfrs 

tt&ai©fBtB1 2*>\ mm 0±lC»«*ftT^ 

=a<ba^ttff*L^tts-p*5^ m i ©jesii 

1 2<hLTttg§BftU:©Xfc>XW:#5X±©Xt°V£: 
t^fcffi©*mt,Sfca«7?«*o 2© 
»S U^ff*tt 7 5 0 0*>77> h n-i?t«„ a 1 
©Ifiaa 1 2 tt % flliLtf T^XTSM bC V D ( P E C V 

d) tzmmztiZo 

[ooii] m^&stf; i -DOBp mm 
itti z&i<Dimmi 2izmmLz. mmi o©±« 

[0012] *aw(cj;«aj[^^ya7£taas«Lh 
©ssiisi 2t» c©atcas^«apt.i0«7»(4aL\ 

[0 0 13] SattftKk e>Jx«7il/5^-Xli^>-7"X 

x>^^©^ 1 ©^nttJi 1 6 6\ a i ommm 1 2 ± 

WB**ti«. Jfl1 ©21*1411 6li, 5fSL<ti7/l/ 
5^3^3 0 0 07|->^XhP-^e^1 5 0 00t|- 

y?7>vu-u (1. 5^-r?p*-h/i/) ©^h©ji 

JfSL<t*^7 5 0 07)->^XhP-A©JP^T s fe 

h 2 *#ar § a 1 ©®*its 1 6 1*. ^Hraa 
©* h u^x hatfxy ^>^aaftat^ watt-t 
^>hi 8©m^©/\°^-v\<tffM**iTc^o a 

3ttH2© J 7-f>C-Ctc:»ofeBfiBH7»a5So 



•fe?*>h®S»1 8' , 18" Stfl 8"'Al(t6tl 
Tl^ilt^eiX^ncfcdo 31*951 8' , 1 8" M 
1 8"tt, «5R-r«d:5(C*«IWlC«*:*^ : EUSl5?flr)Zl 

[0 0 14] *TH4*#Mf«t, tUtfOWtiiS 

2 (DteiM 2 o *\ m i ©& 

US 1 2 t#«tt-fe^> h 1 8©±fc»/8£*lTV 

3„ m2(ommm2 ocommt. mxim 1 o o o o* 

>^XhP-AT-&^ 0 £2©fUIUI2 0tf=!MbgJlC 
^6ftS«^tCtt, Jg2©*glSiJI2 0tiPECVD&ffi 
Sffl^TJfc3Mf*l3©tf»SU\, SWbRrffi*m^5ft 

1 ©BffbRTfgJl 2 2 tj\ » S L < liX/f 9 * U 
iCfcoT* 3S2©IMIW2 0±lcE«*nT^*o 

sg i ©iw Bran 2 2 m& - v ^u- 

fr64«. «1©KfbRJiW2 2©JS3Mk 1*11000 
*>7X bn-L&&$33 0 0 0 O^V^XhP-^ 

[0015111 (OttfbRTggJi 2 2 (4 % 0!l*.fcr8E»©* 

n.mm<mwi£-k9*>bi 8ic»LTBrje©<Mra 

M°*->©1 o©g|f»i\ H5K^*tiT^*o 05 

/t*->»j«**ifcaMbRrffi*i»2 4 tTHioaiwt-fe 
^>hi 8toia©c©fimnflw«*(*, torn® 

F - F ItjSoTBlofcBriEISTSSo 
[0 0 16] &07<r>H-HK»-3TB? 

feH7©»fiBiaT**H8**ia-rst, »*L<tt- 
»fb3*fr sasss 3 ©&!i#ji 2 6 jb\ gr 2 ©&HJ1 2 

O&tfS1 1 ©/W->»«**lfc«fbRnMI 2 4±lc % 
#$L<ttPECVDfc<J:y, oooo*> 
?X I- P-A©JI&T«£ ftTV*„ H 8 KfcUTS 

fca<m*tizv*j:5u:, M3(osmm2 6&xfn2 
ommm 2 o*ftLzw&4 0 tfnnsnrasy, t« 
o/^-v^s-tifciimtt-fe^v h 1 8±©mmw 

SMillttS»fflLT^S„ E©»Bi*ftfcW[«gtt« 
6, *«frb?*>M 803-B5BK**ifciS8gPtca5* 

[0 0 1 7] ass 4 ott, mn©* h us;* h&tfx? 
h us?x hftSfflivrHPtfaffiSft, %.^t\ mm 



w&wty v 1 8©aiBT#±-rsxy^y^*ffl 

l^iyf>«n«, JiKBBP*m\ «AK»3T 

-r^p*- h/Ucfc y "bSB^sjMWcastTtts hp(*# 
4 ®tfimio^(c«!^7#Ji icnaa* s c t # 

a^ttxy^>^a*tfiai!llc38:«©*|»it-r*fci6 

ic. wmmwh-zr (#*©*iiw©s*u:j&i;t) 

(C»JW*Cfc#T**. C©<fc3&J§£fc:fcJ\ 

tt«IXttlftlMI©^;l/-^c»«*tifcllPrt(cii« 
±ffl*iB±atj f iiPrt^fc*>^X7 i >©a**jH*Jt 

^U-7©±#JSE<fcllMWKI3-¥®<fc&3£T-x-;/ 

oivr«yiKrtU ^aHQrtKffiJ(3BJft?ftft:7 
7W-^cSqT, &44>3IR^Iin®jBV&6±V$ 

[0 0 18] f$V/^>^XT> (T i W) ©£?& 
tmfr6*«WBJftj|4 1ft S3©*fe!iS2 6±Slf 
51K4 0rtlciBP*ns Tffl©flWtt-fe^y> h 1 8_h 

ZL^nmM-cte. mmmmtut. *$>/*><?x 

xVWBfcttl 0 0 0^->^XKP-A©JP^ST-X/\° 
[0 0 19] B9*#EBT*£, $V^r>(D<t;?§ 

*«tttt»fr 2 ©tm&i 4 2 6\ sg 3 mm 

M2 6±fcftfcE«T*ftfc«Jfc»l4 1 ±S0 : ilK4 0 
fc'vfcEttrtU T«©*«tt-fe^/>H 8±fcWH 

■T^o »2©W«ttJI4 2a:»SL<W:CVDte«fcy % 

$5750 o*>^x hp-i*©ji*rjB*a**i*. mm 
tt*m#s&*j&2©wmeji4 2ik 01 oaifai 
nc^r«fc3a#*tt-ir^vh4 4'\^ $f*L<t* 

SB0©* h U3?X hatfx»f>fS«*ffl^T;W- 
>fl&8**i3 0 SI HC^LfcftSSfiUcfc^Ttt* #^ 
©WWt-b^/ V h 4 4©SSgPti. SBttMiIgP«4 6 
T»SLTfcyv Ch6ttii»4 0*^LTT*J«:g 
tf, TfUc**»«tt*^>H 8t«ttLTt^*. 
#«14S]ia5W4 6(4, «^AJ|4 1 KO^V^rV 
^^#t?o 01 2fc5Vr<J:dU\ =^bS*x 

y^— (psg) % *K-y->y^-h*^x 
(u s g) xtoM^nmtnimimtmnm* s 

A\ »SL<(*PECVDStfifc<feys »7 5 0 0*> 
^hn-ix(0I* , W.5T, «»««^54*JB3© 
$6^1 2 6 RtfWmtt-fe?* > h 4 4±IC|SB£ ftTf 

So 

[0 0 2 0] STEM 3*&mtzt. %zL\z.\wmm 
j^i'j«fioo ^*tiTL^*o n 1 3 teaser* 



Bl* ft* «fc o fc, ^i'J«?10 0 (4, 58fbRlf»f 1 

0 2<k, 3O0aMB03-r;H 0 4, 1 0 6St>'10 8 
£££fc 0 #*©=K;W42o©?iMHz^>M 8 
<h, 2 o<oqMttt£jiffitt4 6 <b, 'J>& < <t fc 1 OCD>g 
*1t"b^>h4 4»cJ:yjBj«3-tiT^*o 
IH04, 1 Oe&tfl 0 8(t HI IStfHI 2(CS 

aMtt-fe^VM 8£©H©mjg©ffiBHflk ii^4 
0 ©EB, Sfctf(c3Wtlfrb?* > h 4 4 <hiisg4 o&tf 
TflHCWWt-b^ > M 8 £©ra©ffij£©<&BH«© 

igjRtLT, wfk^rieaPHi 0 2©-w*u»jia^^ 

5o H-OH 0 4, 1 0 6St5l 0 8(4, ffiSfcft&ft 

[002 1] ^t'Ji?1OO07UY?H±^ 

CWcfcdfcZU-ftEii^Ttt, 3#1 04, 1 06S 
tf 1 0 8 ©#* (4, £lfc©p< t 'J *?©#* (C Jstf^fr 

(4, «fflHfcttai#ftfc»©x7<i':/£, afcftifca© 
x^visu, Sfc**©*^';*?©!!^©*!© 

lotty^-rvift*,, **©**y«?tt, *©*^ 
y«?fcfe^TSSLT^3x^>Stfy7-f:/fcJ: 

ozmmmmnz, £*©>*y*y©3oa©zi 
-OK4, 7U'('4<©^ : Ey^?©#>{7icS5io©=i< 
;b*^fe-b>X5-r>©-Wta«o 
[0 0 2 2] H3 5£#»rt3<t, *CfcW*HiHT*fc 

1 o o©ai©ft»«i7**«»y 5 ooim& 

ftTV*. H3 5tcfi^T«K*ti*J:5^ **'JB 
?5 0 0imit*IW.%lM5 0 2t, 20©S|ffl©:3-OU 
5 0 4&tf5 0 6*^fc„ &*©=lf/l/5 0 4, 506 
tt20©*3F*lRlffl»«tt-fc^>h5 1 8<t, 20© 

mm&mm$M 5 4 e <t, 2 o©*¥*ia©*wt-b^ 

*>h5 44fc«fcyjBJ«S , *lTL'**o ZK7I/5 0 4, 5 
0 6 ©-££(*!££» 5 18' , 5 18" tfUjtStlT 

&y, □•r/i/5 0 4, 5 o 6 fc*frr««ft«sw£fcfc 

SLTWo #*©3-OU5 0 4, 506(4, BtfbRTflE 

$tts o 2*«a-rs/t*->jBi«*hfe««wtT 

fll©WWt-fc^> h 5 1 8 &©n4>jfi£©ttUHk 

5 4 6 *M£f < ftH?3ia*tlfe5i 
E§©EB, ffitf (cl|«tt-fe^ > h 5 4 4 i^BttSil 
gPfcf 5 4 6atrF«©W«tt-fe^> h 5 1 8 £©H© 
m^©fiSM^©igS<!:LT, HSf bRTfggP** 5 0 2©- 

Stttt©»*tt8B*5 1 5££A,W3„ SflWMftMl 
tt£Bkf5 1 5(4=1-01/5 0 4, 5 0 6©ftJH£EB£ 
*l, 3-01/5 0 4, 5 0 6&#BHbRltt9Itt5 0 2&5 



T(4, St8tt©9«1£g|Itt5 1 514, =K;U5 0 4, 5 
0 6 ©fcTOSMtt-fe?* y V 5 4 4©±^tn|3g*tl 
T^*. LfrLfttfS* E^©^«ttgPW5 1 5(4, 
jaS-fbRT^P** 5 0 2 t^TtC =K;U504, 506© 

[002 3] H3 6*#JHf3£» *Clc(4«SHTt> 
oT«SSW(t, H3 5 ©««**';*? 5 0 0©SU©H 

mm^^mn^^umT 5 oo' »&-&tiT^& 0 m 

3 6^t'JI?5 0 0' (4, SJMto3MtttStt5 1 
5' 0 5 0 6©rtfflKS«*tlTfeys 

SfcBfbRflBStt 5 0 2 taEMLTt^t^dja** 
HI3 5©y ; Ey»?5 0 0<»:|i]-T^o StiK© 

nmttawas 1 5' &wmtmttzm8tti5 0 2&mz 
■afxrasVs wmvtamwmtts 1 5' icmsmst 

sLfc*«sfinc^Ttt. wmo>mm!vmtt5 1 5- 

(4«HbRTfllBM* 5 0 2 ©±&lcE«* ftTVSo Lfr L 
&#S, B!Htt©^*14SP«5 1 5' tf3-T/U5 04, 

5 0 emmzmuznzmcDmtcDffimzmm-TZii 

<htf?-*3 0 B*tt©**ttffitt5 1 5' (iflHtfUIBtt 
**5 0 2©TffiXtt<5J*lfrffl«S(EEB-r*Ctfi«T 
#, *fc«fkRTIB»W5 0 2i:»jttLT^a<t'bJ: 

[0 0 2 4] ytyiffSOOtt, HlfrSHl 2(CB 
LTfEtB Lfctt < 3 -OVi** L(C, H-T/Utf 2 O 

2fcHLTE«LfcK»tc«et>TSB5fi**i*o 
[0 0 2 5] E3 7*#JHT*£» WbRTHgWatflK 
fl;RTIIBB*©HHJJ:E«**ifc2-D/£Jt©=i-r;u*^r 

*y t y at? 5 o o ©86t(c£^« i 3jB*^ 0 1 

*5 1 0<b, **55 1 0±tC»«*nfelfi<IHH*R3fi( k 6 

r+zmiommms i 2t, mi©*feii^5 1 2±tcm 
«*hfcwttt-t^ y h 5 1 s t. m 1 ©tHM 5 1 

2&tfW«tt-b^/y h5 1 8±(C^«*tlfe»2©lB 
IM 5 2 0 £ , « 2 ©IBM 5 2 0 ±(C»J«* tlfc* 3 
©««« 5 2 6 <b, m 3 ©f»iJ| 5 2 6 ±{CJBrt*tlfe 
WWfrfe?* > h 5 4 4 <t, W«tt-b^ > h 5 4 4 # 
6»3©i6iMI5 2 6atnB2©IMBi5 2 0*^LT 
TfitiMlttT«(mWt*?*> b 5 1 8 t&Mt% 
S*14SES5^5 4 6 (tl^riUi 5 4 1 <b, m 

3 ©ffi«M 5 2 eaiWWt-t^ > h 5 4 4±(CEB 
f n^«fttfMHMHffi©JI 5 4 8«w**iTl^*. 0 
3 7t^^/- c K®ll(4, ill 2©KBH(C9HK©«>© 
T*«cttfSj»*nd:3o 7 7 ;l/S- i i7AX(4^>^x 

t 1 V^*ffl*P*li«ttttS©» 3 ©»«ttJ| 5 5 0 6\ 

5 4 8 ±icmmi nii^„ s 3 oiiti 5 5 

014, »SL<tt7;U5z:>2i*«tt3 0 0 0*>^Xh 

□-^s»i 500 o*y?xbn-h(Dmm(Dmi£ 



'fJISI-'f- D-/USU/5 



Off*. »*L<tt»7 0 0 0*>^XKP-ixOJKf 
v 2 y V?T3 £ <>: K«fc y ««3-ft«. *T¥E 

HT-s^Ei 3 8 *#wr* % 3 <mwtm 5 5 0 ti 
*?*ybmiswm<mnwm5 1 stfasartiT 

t^o il«ttfflW«ttfiB*5 1 5tt, »«tt-b^y>h 
5 4 4»tflWbRTfiE»** 5 0 2 fcttLTBfJgfflffiMWR 

[0 0 2 6] i3 6(DHI» H1#6H6fcMLT 
WaUaESfcflteT, =K/l/5 0 4, 5 0 6©Tffifl© 
»Wt-fe?>Vk T«!03i*tt-b^y>h±fl!)BI«f* 

st> , sisfti±wbprtga5*!f5 0 2^ffM-r5ii 

ttK0»*tt»**5 1 5' tfiuns. 
[0 0 2 7] lTOK0g*tt3l!tt5 1 5tt^y«T5 

**5 15' tt^tU^SOO' JBO-feVXT-TVfcL 
Tlfrft L 7 So B 3 5 StfH 3 6 OSttS«|(Cfe^Ttt, 

3<;i/5 0 4, 5 0 6®-3&ttx5-rvo— 

□ f;U5 0 4, 5O60fl&£tty7-r>©-»W5. 
x y 5-r>(C*»t*«aEttH»tCftoTv fflS 

<bRTfggPM5 o 2©Hflsfirfii*»b*««i*+»iE3S 

T'TXOSftf, WbRTIB^5O20JBHU:=i-fJl/£ 
LTflASft*CfcjWa*U\ LfrLaffS-fcVX^ 
-T>tt» WbRTtH»«5 0 2Jcfi^*8»<0Sfitf-b>' 
X5'T>lC«3l*IiiB-r*«fe3(C, ttfbRTtEffiiH5 0 2 

1 5' (4-fe>^7-r>fl!)-aJ*S«U WbRT 

mms o 2®«Kb*iRi©afb*«ar*cttfT?* 

§ 0 20©lK;ULfr#E?ttat\ft»S, 03 5©*^ 

uiKTso oxii03 64»<%yx?5 oo' v>mmi5 
mits mi 3©**y*?i oo©«ut3KS«fcyt.m« 

[0 0 2 8] y*?fc«fcy» $ft<D8IAe 

SBfrscttf^sSo ffiisoDRAM^yaeTitt 
say, *awte<fe«^ : E y spray 7 i/y 5>att& 

LaiA, **** y tfas^a* (ce«* 

(*. «esEStB<o=i7y t u icasw-s * y t>m#?s«. 
♦awtcfcs^^ysiff^ssfKRtTScticfcy. 



[0 0 2 9] 0 1 3 Kg* LfcSUMSKfe^Ttts 3 OO 
fflgy©«ffiu-r;U©*'<7t!:o^T2oo;U-^*« 

ft\ « 1 <mw&m i 6 atfs 2 ©m&i 4 2 . mo 5 

fciHS4 0tt* WSEO^^yilE^roHfatS-tlSWlW 
atflWKflSWtKciSCT, 3<f;l/«*>tf:ga*»©;l>-:7 

3 5 Stf H 3 6 fca* LfcHSS^Jtc JJ^Tt*. 2 o©ffl»J 
oigSS=i'r;l/0D^l::o^T2oo;l/-^SS^> 9 

* Li^nMyra. wt^nmi^mmt^tctbomt 
\mm * wmt tzmm& sasctt-psscfc* 

ftfc«HbRH6l*R 2 4 ±fcS 3 ©MM 2 6 *fl»tt L/c 

*ku Wb^ii*m^6a**2ottKbRri6H*»* 

U /^->«***ifc«fbRj«H«2 4i:*KttKPI 

i:jBtt^s*^-r s J; 5 a. c ©sg 2 ©BtfbRif^*/ 1 * 
ui2 ®BHbRrieji±(!:»ioffiiiui*eiir 

SlO«fbRligJI2 2*JB«Lfc«li:, c©*l 
©HWbRltW 2 2 ±l<:fB§j|«gj8 U il©il6^1±ic 

WbR[i&iii»fr5a*»2©«fbRriMi*»*u c© 
is 2 vmimmmucmoimmzmw. u x^T-m 

RTE»tt£HJ£*-SE£U:J:y % ffl^^tifc^fbRltgW 
3 C t tfRTHT»**o 03 5 »tf H 3 6 Oil 
fbRTIBSB*5 0 2a:P«tCLT» 8W*ftfe«fbRli6tt 

*K««Bas*«^T^**» jam 

[0030] 113, H3 5at?H3 6tC^StiTL^* 

^tysrifc flM^-r^ottatffiWbRifiiap**^ t 

Tv H«iHi»oiiiaoit«»**a#J^*i&a63So c 
©^a*. ctie©7j<¥a^?©ji^fflstca^fife§ 

CttcJ;oT[HligRltgT-S3= ^^y^tCcfey^* 
ffliJO»«g©*®tJ:^ LTHMWtcSitT-S y. «KbRTfiE 

■Tfcfc. * =E 'J «? 3 0 0 ©JgfbRlfSgBkf 3 0 2 % Rtf 



3^1/304, 3 0 6M308 ©ft»M& TfflO* 
[0 0 3 1 ] 0 1 4tC^*ftfc*aWO*SS«0te«fe*« 
*\ HI 5^5H3 4tC^*tiT^*o m*(0m*BM 

mRcm&mm \mwmm^i \°* - yznm? a 
tcMzmi^nzttm, mifrsmi 2khlt±jze 

Lifcfc©£E*T***©tf»8:U\ *TH1 5*#!S 

ffi7?s§s*54 1 o&mttvz^So mm i ott #y 
ai* -> u uvxfctjju 9^©aMb*a£\ ftaasg*^ 

Sr3©£J1^3C&©?#«£©J:3tt4^7©ttH 
©«fc3fc*ttllffcS«?t.J:i\ «fi4 1 OliSfc, * 

Ttt* * t U m=?te 2 3 ^tcT 7 u-r -aTB 

«©**y^fc»LTWK»fc8tt**U ^O^i 

y :K/u©fc*tf* 7u-r*<o^ty«? 

[0 0 3 2] 7/l/ = x9L>©^ttiftfr6&3!g1©>l 

mes4 i6tf, s*54 1 o±(c»ia*n* 0 

1 7*#BH-r*t, 3I1©*I«14JI4 1 6»«|?ltfBE»l 

©* h us?* vm^u^y^wmm^T, mnvt-t 

»«tt-fe?*> h4 1 8tt, Ell 4^t3O(0^lV 
3 0 4, 3 0 6&tf3 0 8©:§*©-g|5£Jft5!6U $7c 

[003 3] AICBOI 8<t, ^-OE-EfcjBofcHI 
8©»fiBH?»*H1 9*#J»-TSt, »1©»HW4 

2 ot\ mm i oatf/t*->«**nfc»i 

&■©*«*•&?*> M 1 8©±fcJ&jMrftTl , »3. 
HQs IPt5iISg4 2 2 #£ 1 ©$&3#1 4 2 0 tCJBfig* ft 
TVT» tWWfrb^VM 1 8©#4©±flJ«®±© 

84 2 2 (4 % Wmtt-b^V h 4 1 8 ©&*©-«££ 

2 2 minis, sEHio* hatfiy *y<mm 

[0 0 3 4] 02O*#!B-r«i, Z/l/S-^©^ 
*«tt*m#S&3S20*«M4 2 46\ Jg 1 ©*& 
KM 4 2 0±&tfiIS§4 2 2 TfJ©S$W*-tr? 

i 8±©»ai*ftfca!wsjMrti«ts»-r*«fc 

5Jft8SftTV*o SS2©W*ttH4 2 4tt, B21, 



&tf^>H-mdftoTSXofcm2 1 (OBriBHT&S 

02 2. *Sfc5-f > I - I (c»-3TDlofcH2 1 ©if 

nrawBH2 3ics*TJ:3(c» m£©/f*->©»m 

tt-fe^y>h4 2 8^Jgl8?tlTL^. C©df£©/\ 0 

>«owittw > 4 2 8 « % mwawi©* h 

[0 0 3 5] *(CH2 4t, ^OK-KK&oTlXo 

tm2 4commmz$>zm2 s^mmtzt, jg2©*& 
mm 4 3 o # si wfc-fe ^ > h 4 2 8 sow 1 ©*&mi 

4 2 0±|CJB**tW*. 3S&4 3 2 tiW20}tMM 
4 3 0 (Ci&S* ft, Tffl©*W4-fe?* > h 4 2 8±© 

mm<omfmmmmLzv% 0 znzommmm*. 
mz.imwfe-k<?* > f- 4 2 8 o&4(D-mzmw$ ft 

TV*. 5ISS4 3 2 It, flIAIf HH©* V Is'JZ h&tf 

3Lv*y?&mm^zBm*tiz>o 

[0 0 3 6] #fittH2 6£. ^-OM-MfcjBoTBl 
ofcH2 6©BriBHT*SB2 7*#JB-r*^ 7;l/5 
^•>A©a#W«tt**R^54S»30ai«ttJifl«ft2 
©M^4 3 0±StfiiK4 3 2 rt^fc»jJ**U T#J 
OW«tt-fe^> K4 2 8±©»U««t»ttLTL'» 

«o ^3©s»sit®tt. «iiinBn©*n^^xhatf 

iy^>^B**«^T» W«ttHr^> h 4 3 4, 4 

3 6Stf4 3 8©mj£©/t*->^£»J8*ftTl/>*o 
3IS1t-b^>h4 3 4tt, HI AKSLfc^^yilf? 
3 0 0©»1©a-r/U3 0 4©-SHCffiaLTL^*o « 
*tt-b^>l-436tt, HI 4lC^L/c^< : E'>l*^3 
0 0©»2©3<;U3 0 6©-SPlCffiSr* o *«tt-fe 
7*>M3 8H\ H11 4tC^Lfc^ : E i ;^?3 0 0© 
JB 3 ©□<;!/ 3 0 8 ©-gPttffi^'-rSo 

[0 0 3 7] 3fc£B2 8£, ^OO-OlC^TBlo 
fcH2 8©»fiBH?**H2 9*#!a-r*fcx 
HWtt-fc^ V h 4 3 4 , 436St>'438, 36tf fc» 

2 ©^KS 4 3 0 ±U\ S 3 (DWiMM 4 4 0 tfjgflj* ft 

tm. a» 4 4 2 tf ig 3 (Dmmm 430 (cjga* ti 

TfflllCfe*W«tt"fe^> h 4 3 4, 4 3 6St;4 

3 8±©£tti58&*ttl LTl^o ®K4 4 2 L 
<liv WWt"fc^y>h4 3 4. 436St?438©=& 
^©a»tc»*m3£(ft«(i:E«* ft*o 984 4 2 f*ft| 

»JS«ft«. 

[0 0 3 8] $7093 0£« 7^>Q-Qlc^oTKo 

/cm 3 o©BfsmT*$sm3 1 &&mtzts Tiiss- 
owmm* 3 o±sr> , iiK4 4 2 ^tig» t% 

lC*5^S1t-t^>h4 3 4, 4 3 6St;4 3 8©^ 
HlfS«tSttLT^*. C©»4©*«ttJU*s 0J;Ltf' 
JBHffl©* h U5?7, hatfxv^V^fafBSffl^Ts 
1i-fe^>H4 4 6, 4 4 8, St>'4 5 0©m^©/\°^ 
-^i^Wl^o *«tt-b^>H4 4 6tt» 
111 4lt^L/c^ : E l J*?3OO©01©=H';l/3O4 



©-SPfcfflS SWteHr 7* y b 4 4 8 14, M 

1 4fc^L7c;< : EyiR?3 0 0©Sil2©=l>f';b3 0 6© 
-SfcffiS-T 3„ SMtt-fe?* > h 4 5 0 lis HI 4 lc 
/TvLfc^tUX^S 0 001303^1/3 0 8©-gPlC 
ffl^'TSo =K/U3 0 4, 3 0 6&tf3 0 8©&*©-fe 

> h *\ «tt*m©ji©&« Ko^T©±a©i 

gteSf TBS* ft* £ <t tfffilJ ftd: 5 „ 
[0 0 3 9] H]3 2<fc, ^OS-Sfc^TSXofcIll 

4 5 2tf, W«tt-b^y>h4 4 6. 4 4 8, jfttf4 5 

o, a£mciaiiw4 4o±(c»ia*ftTi^*o ±gp©*& 

||Ji4 5 2t4, mfcf=«fBS*fr63B:So iISS4 5 4 
tft&HUi 4 5 2^ LTH1 1 ®t«M 4 2 0 ^falfZ, 

LT»***lT^*. MS&4 5 4t4, Zl^/l/3 0 4, 3 
0 6Stf3 0 8©ftiI*M«:E«3 , ftTl/'3o *K LTs 
«»■©#*©-»#, ii»4 5 4^5*«ffii©*^ 
^ItSiiSoTl^o aB4 5 4#3IM(<3R,^gt 
Ml flAtftt 3 v-f? □ HI/ J: U W*JHM£ 

ffia&&l£UK4 5 4& #409tHHO»AR: 

[0 0 4 0] ttfbRtttffiOJItf. ±®<D®mm4 5 2 

±fc* 3iK4 5 4P«g'\<hffM*ft5c c<o«KbRTffi*m 
14, H 1 #5H 1 2 (c^Lfc^aicB LT$tfc$!PLfc 

WbRTffi*m<ofirftT*c»Tt.su\ i«tHoaatf« 
*#» ji»4 5 4rt^owbRn^mo»rt*H!ixtt 

14, 3f3£0/t*->'St»a*tU 03 4££^T3O 

2T^*ftT^*a*«fkRTi6SWi«j<iiiJi*ft«. fat 

ttft©ft£©JI 4 6 0 mm 4 5 2 £«fbRT 

naB*3 0 2<o±tcjB**fts. Bfasetf, «&©*& 
mm 4 eo Ktf ±aso)ifiieji 452^ ltjiss (h^ 

£JTM LT, iWWfe-fe > h 4 4 6 , 4 4 8 » 

tf 4 5 o±oms®SfttiB«**a-rs2:itfT**. 

C ft 5 ®3i!Stt*^7S»«tttt«-??l5«* tU 7 U-T A 

[0 04 1] %(CH3 9«#]!Sr«^ *Efcli*W« 
fty^ySR? 7 0 0A%#ftTl^o *CTttU-r/K0 



U 7 0 0 fcfc, «fbRHaM*7 0 2 £, gttttn 
-f/l/7 0 4, 706t> □•f/l/7 0 4, 7 0 6©fl.$lJK 
ES*ft, BtfkRTI6SB*7 0 2»c:»LT*fttt(c 3 MTft 
S8tt©WWtgM*7 1 5t*t&„ 
[0 0 4 2] H4 

*y*?7oo' ^*ftT^So ^cpttii-r;!/©* 
14, Tmiz&z>mmzttLTmnmmmttr>T& 
y, atfkRiiiawfcSf^ Tfl©*Kfc**LT*MWfc 

SEK&oTV*. H4 0fi:^*ftT^S^ty*f 7 
0 0' (4, BMkRlflBSB#7 0 2 <h, iWtttu -f;U 7 o 
4, 706^ H^I/7 0 4, 7 0 6fflrtWc«»WtC 
LTiES* ft, BHbRTIgffiiH 7 0 2 left LTHHtt 

tc3Ffiaii«tt©3»«ttSMi*7 1 5- ttt&o mm®. 

©»«ttS**7 1 5' 14, MitRimmi7 0 2tffl&L 
T**ftTV*JE>\ C©it»tt©3i«tS»*7 1 5' 
14, SBKbRll6BPtt7 0 2^6«»tt{EPIB6**iT^SC 

[0043] H3 9©*ty*?7 00(& 01 5fr5 
m 3 4 IZM LTxE^fcTf&fcfc^TffMS-ftS 3 OT*t4 

JtftttKBH 5frSH3 4fcHLTM»UfcafB 
(cffioTSBi^ft*,, CCTH4 1*#!Hr*^ ^-e: 
tCt4WfS@T-toT, ll3 9<D>< ; Ey»?7 0 0©Sig 

icjjtts, m 3 4 ic^s-ftfciistsfK© 1 imtfi&z 

tlT^*. L6^LT^iIT-t4Stg7 1 S*57 1 0 
±tc»**ft/-cW«mr^V h7 1 Si, S*S7 1 o 

jstxmw&zfty b 7 1 8±ic»**wt«i mm 
mnot.mi (Dtmm 7 2 o±tc&mzMtmwt 

*9*yV7 2St. *«tt-b^>h7 2 8atmSl 
©^S 7 2 0±KJgJ«*ftfc*2 OtMH 7 3 0,!:, 
% 2 (omm 7 3 0 ±lEJBa3-ftfc»Wt-b^y y b 7 
3 6i. ^«14^'7>>h7 3 6S0 : m2©i|felS7 3 

o±izm^ntcm3(ofmm7 4ot. momm 
7 4 o±jc»«*ftfeiiwtt-b^ y b 7 a e ts mm 
&-n?*>b7 4 6 ikvm 3 (ommm 740 ±icm^* 

ftfctHM 7 5 2 £ % S6HiS752, 740, 730S 
0=7 2 0€^LT»S7 1 OteSSS-W&aStlJiOfc 
«I7 5 2±T7\^->JTM*ft/c^bRltgg|5W7 0 2 
<t. ^fbRlfg95W7 0 2SO^ill 7 5 2±(C»J«*tl 
fc«^©^Jl 7 6 0#§Sft«„ 
[0 0 4 4] H4 2«#Wr*^ *C?tt3i»7 6 2 
ftNM 7 6 0 3^6» 1 ©MUM 7 2 0 fcSSS?, C 
©mi ©»Wi*^a6fe«flffllJ:a5S^T©«ft*MI«^L 
TflM£ftTl^„ 31K7 6 214, U-<;U7 0 4»tf 7 
0 6©^HBtcE«**lT^So fifoT. «4©|filNI© 
-gP*\ #^©W«1t-t^>hSO : ^kRltga5«7 0 
2£, a»7 6 2^SIWB-r*»i:4oTt^. 31^7 
6 2 tf»i>J(elK^^ffi«!k 3 T-r^7 PP<- h/l/ 



[0 0 4 5] BI4 3*#!SgT3£» W«tt**S©Ji7 6 
4 tf, Ifilil 7 6 0 ±Stf3i» 7 6 2 tlTL^ 

§o zomnvktim*. mmTiis.-VLzutty? 
xxvo^ftr**. »BWoaatf»*tf, >is&7 6 

2 rt^(o#«t*mo»/a*ffl«xtt*3i*wi:-r3«fc 
5ftt>©T*»s*£fct*. #*tt»w©-fe^>h*, 

5Cfctf7t«. g WHtfB©* 7 6 4 tim^©/ - 
VM:»tl, ■ 3 9K£(^T7 1 ST^tlTVS 
*P*iI«tt<l!)W«ttfiWtf HS* tl*o 04 4 £#BHf 

st, «»iim©»»oji7 6 6tf*L^ mmie 

2£«MtttSB*7 1 5©±t«:?Bj8*tl3o CO«^, 0 

3 9CSTElKfi^7tt, ZK;U7 0 4, 7 0 6©- 

36r#x^-r>©-»4:fty, =iy;u7 0 4, 7 0 6©fte 

©«Wtt»tt7 1 5f*s -feyx^-r ■ 
iSS^(D®aita5W7 1 5tts SWbRTl6aSH7 0 2©BSJi 
©filEfclKLT* ^«1tSP*<t7 1 5(cttttRTIBttH*# 
<fc a (C, ttfb5TflgflStt 7 0 2 fc» LT+#fcifi» 

[0 0 4 6] nHtlC, 04O©* : Eyig?7OO' fcfc. 
0 1 5 60 3 4 (CR LTJfr<fe35a(Cfi^T»l«*tl 
9 3 oi'liS 3»mtt=i -f;l/tf 2 ofcttHSSn* 
gftHKBIl 5^602 1 icMLTSu 
iSLfca«U:ffcoT*ffi*ft3o MSLtteSBftBSfbRT 

flaw7 0 2arf3-r;u7 0 4, 7 0 6*bmu *fc 

7\ 3^7 0 4, 7 0 6©rt«CiiKi«Bri{*tl« o 
£©>ISg©li© 1 ott, BtfbRTIgffitt7 0 2©flJ®fcJ: 

Tffl©*Kfc:8: 09 Alf^l/S = -7AX14* y<? 

3„ z(D&mmi*'k^T:/w->i\Mzti. unworn 

[0 0 4 7] H4 0K3?LfcE*(Cfe^Ttt» H-T/U7 
0 4, 7 0 6O-*tfx5'T>O-aJT»y, 3-riU7 
0 4, 7 0 6©^tfy^>©-SW5C£tfgjii 

*n<fe^ 0 iee«<Di»«ttSMit7 is- it -trx*^ 
[0048] ±je©iisg^j©^tiicfc^r i t>, mnom 

[0 0 4 9] *«W©ttHfr5»BW-*C£&Lfc* * 



J-X±lcfc^Tl4*fgB^©7J>£SU : 7 1 VWX©JfSL^II 

*«Wtt»S L^H»Jltp^*tl5t>©T5-14^<, * 
5!0^©®HF , 3lc^lcS#*n§fte©^§W%IISS^^ 
LTfc U » $fc*^t*^©#fF»5R©eHlc<i: 
o T©#H£S-ft* C <fc tf«H**i7V* *>©?** <fc 

[0050] 

mw<mm Lx±<Dm$*mw<D* * y j:n 

14, £5fc© ^t = 77RAM,i: f4 H& U y 7 U y -> =l 

y *ft© h^>5?X*&B»H: Lftl\, *fc*SW3(c«fe 
***y*?tt^*lcE«**iT^*fc4k ifc©!fc& 

^*©zi7'^ =e y «fe y fca#-es* 8 * lt*»w© 
SHP*sfi* iekw-s c t tc «»: y , h =7 y 5>x* 

*-X©* t y t Jt« LT!E1jt®Jt£** < *** * 

5x **yii»©3:^*ty7'U-rtfJitt*ti«o * 
*w©y : Ey*fi!:«fc*^ : Eyy j u-rH:. mmmm 

m i ] .ts^aiHiB^t y »?©«£© 1 1 

[113] *^ic<fc§»»iH]Kyty^©^ig©ii 
[04] *«flnc«fc«ji«iaK/ ; Ey *?©«»© ii 

[05] *«WKJ:*J||«Iiia^ ; EyilE?©8Bl©1l 

[06] *«w«:«fe«ii»ia»/ : Ey«?©«Bfi©ii 
[07] *^ic«fc§*a0^ty^?©sig©ii 

[08] *«WteJ:*jai|5]»p<ty*p©«jfi©ii 
e^TBfiSBITftSo 

[0 9 ] .j: 3Stfflius&* t y *?©^ig© 1 1 

S*3*TKiBH"e**. 

[01 0] 4:»K(cJ:3|igils]ey : EyjR7©Sfi©1 

[0ii] *«WK«fc*i6aiHi»^ ; Ey3ic?©Hji©i 

[012] *»wte«fc*«Biia8^ : Ey*F©i!JS©i 
ie^/Tx-r»ra0T;-s§ o 

[01 3] 01*^601 2tc^LfeJjS{C«feoT«Ji* 
[01 4] *^©S"J©Hffi#iJltcfc^P< : Ey*?©=l'1' 



wm^o-z u y u / d 



mi 5] hi wmmmK&zmwm&t^m?-® 
mm® 1 j3e*^-r»fiBH?**o 

[HI 6] 01 4©*JSWfc<fc3ll»IIl8><ty*?© 

gas© 1 xm*7rs?w-wm-?&%o 
SBfi© 1 jM*m$wmm-?$>%o 

[HI 8] HI 4<0*JS«|H:«fc«*aiHl»ytU3lH t (!!) 
Hit© 1 Xg^? ¥E0T-£3o 
[HI 9] HI 4©S^fc«fc3*«lHl»**y#y© 

hs© 1 JM*mvmw?&z> a 

[H2 0] HI 4CD*»fi»«:«fe«J(IBIlHlB^ : E , J«?© 
Sit© 1 l-KfrEHT-aDSo 

[H2 1] H1 4©*ttfl(cJ::5*MlHl!S**'J*?© 
SIS© 1 IgtSOTiEH?**, 

[H2 2] H1 4©||MyK<fc3#U»[E]Sgp<^';S?© 
mm® 1 XS^rBr®HT^Sc 

[H2 3] hi Avmmmiz&zmim'&wmw 
mm® 1 is*^-rBfiBia?»*. 

[H24] hi A^MmK&zmwmwmw 
mm® 1 xe^-r^iiHTSSo 

[H2 5] hi wxmmic&zmmsittvmTa) 
mm® 1 nai*wTWHHT«*. 

[H2 6] H1 4©HSSWc«fc5«SlHlK^ : EU^?0 
Kifi© 1 1g*gVr™a"P*3o 

[H2 7] HI 4©SMyu:J:3Sia[H]!&*^U*?© 
SBfi© 1 BfSHT'SSo 

[H2 8] H1 4©*JW0fc*3«»III»**y*F© 
K£© 1 Ig*3*f THE?**. 

[H2 9] H14(DHffi0!l(Cj:3imi°|»^EUjR7a} 

mm® 1 igfcavrwiHH?**. 

[H3 0] hi 4<Dnffimic&zmmBi®* : E , jm : ?<D 
mm® 1 3jB*^r¥BHH?*s. 

[H3 1] hi wnmmiz&zmmmt^m*® 
mm® 1 zs*^-r»fiBHT*«o 

[H3 2] hi wnmmfr&zmmM&wm*® 
mm® 1 ig*3vrjpiiH?S3o 

[H3 3] H1 4<0*J6fiHc«fc«jM«iI»y : Eyil6?O 
«S© 1 3jB*^f BfBiH?a5«. 

[H34] SHClW^MlWi'Jt?© 
Sit© 1 Xg^-rSfHHTSSo 

[H3 5] ♦aWCSUCSIJSfllfcJ:*** ■;*?©=!< 

;k HfkRraaw, atfwwtawo«iswa««HT 

[HI] [03] 



£3„ 

[H3 6] *f|B^CDSiJ(7)^Wi: < J:^p< ; EiJ^?<7)=l'r 

[H3 7] H3 5©^fflK<J:3Jt«BB;<:EU3R?CD 
lBHc£»tSl8*^r»riBH-?»**o 

[H3 8] m^s ®%wmz^mmm i ^m^-® 
mmiz3sii2>T.m%:trst¥ffim-c&%o 

[H3 9] fcf&WCfflC^fflfc.fcSytySlS?©!!^ 

[H 4 0 ] *«W©SI©*fitffiHc«fe «y t U *F©n 
/k flBKbRTIBSB** »tW*ttf^©W&«fc*HBHT? 

[H4 1 ] H3 9 ©i^tc,i:*iistia]B;< ?■;*?© 
iBifcasws 1 is*s-r»fiBH-p*«o 

[H4 2] H3 9©HJgWcJ:^a[i]K^^U»?<7) 
IBBKSH-e 1 lS*^-r«fiBH?**o 

[H4 3] H3 9©£ttffl(cJ:3lta@8;< : EyS7© 
1 Ig£**-ffiiSH?fc*o 

[H44] 03 9©S$0JK<J;*||»@B^yiSi?© 
USifcfcW-* 1 ia*jj*T«HH?*So 

B»©IW!in 

10, 4 10, 5 10 

12, 420, 512 mi®&mm 

16, 416 Sg1©*i«ttJi 

18, 4 18, 5 18 SMtt-b^Vh 

20, 430, 520 w,i®mm 
22 m-i®mitpjmm 

2 4 /t*->»rt*ftfcWfcRTH*m 

2 6, 4 4 0, 526 %3®imm 

40, 422, 432, 442, 454 iIS& 

41, 54 1 fl0gjgj| 

42, 4 24 %2®mnm 

44, 428, 434, 436, 438, 446, 44 
8, 4 5 0, 5 4 4^W4-fe?>>h 

4 6, 5 46 mn&mm^tt 

1 0 0, 3 0 0, 5 0 0, 7 00 ^'Jl? 
1 0 2, 3 0 2, 5 0 2, 702 W\mOffl>tt 
1 04, 1 06, 1 08, 304, 306, 308, 5 
04, 506, 704, 706 UY/U 

551, 715 wmwmw&ffii 

550 g3©*«&jl 

[HI 5] 



Bl : tMfevE 



WlSI-H 4 - o - a u y u 




[HI 2] 

« 44+I 4,41 4441 4441 4441 44 



mmmmm. 



« 18 « 18 it 18 46 



[01 4] 




[H1 8] 



It 



«8-i 7-j 6"-,">-4ia 

422 -d 4,» L:::::: 



rerspr o - z u y u 



[02 0] [02 1] [02 2] [02 3] 




[02 7] [02 8] « 442 4K 




[03 3] 

[03 4] 
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